to various cardiovascular services in the province. With the system, patients are assigned to 1 of 4 waiting queues according to their clinical symptoms, stress test results and cardiac anatomy.
8,11

Methods
We identified all consecutive patients with stenosis of the left main coronary artery who were scheduled to undergo CABG between Apr. 1, 1999, and Mar. 31, 2003 , at a single centre in Halifax. This centre is responsible for all cardiac catheterization procedures and interventions in Nova Scotia, and therefore choosing it for our study allowed us to capture virtually all patients in the province referred for cardiac surgery and followed over time.
Stenosis of the left main coronary artery was defined as narrowing of the artery of 50% or more, as detected by angiography. Patients admitted for repeat CABG were excluded to avoid having cases of stenosis in patients with a patent graft.
Indications for CABG were reviewed weekly by a group of cardiologists, cardiac surgeons and cardiac radiologists. Individual patients were assigned to a waiting queue on the basis of objective criteria, as previously described. 8, 11 The criteria comprised 2 major determinants (anatomy of coronary artery disease and symptom severity) and 2 minor determinants (left ventricular function and results of noninvasive testing). Patients were assigned to 1 of 4 queues: "emergent," "in-hospital urgent," "out-of-hospital semiurgent A" and "out-of-hospital semi-urgent B." Patients in the emergent queue were those who presented to hospital on an emergency basis and underwent surgery immediately, as clinically indicated. Patients in the in-hospital urgent queue were those who had Canadian Cardiovascular Society (CCS) class IV symptoms and were kept in the hospital before surgery. In the 2 semi-urgent queues, clinically stable patients (CCS class I-III) were discharged home while waiting for surgery and were stratified according to results of objective functional testing. The semi-urgent A group included patients who scored less than 2 metabolic equivalents on a stress test using the standard Bruce protocol, and the semiurgent B group was made up of those who scored between 2 and 5 metabolic equivalents on the exercise stress test.
Patients were assigned the first available surgeon. All patients with worsening symptoms where evaluated by an attending cardiologist, and data in support of reclassification (defined as an upgrade) were reviewed at the next cardiovascular conference. No patients were downgraded.
Nine patients who did not follow the above queuing system (because of patient-driven delay, surgeon-driven delay or referral from another province) were excluded from the analysis. CABG, performed with or without cardiopulmonary bypass, was performed in a standardized fashion. 12 The choice of conduits or construction of composite grafts, or both, was based on surgeon preferences rather than on fixed criteria. To achieve a target activated clotting time of more than 450 seconds, heparin was given at a dose of 300 IU/kg in the cardiopulmonary bypass group and 100 IU/kg in the beating-heart group. On completion of anastomoses, both groups received protamine sulfate to reverse the effects of the heparin and return the activated clotting time to preoperative levels.
All patients were taken to a dedicated cardiovascular intensive care unit after surgery. Each patient was required to meet standard criteria before extubation and before transfer to the intermediate care unit. Discharged patients were transferred to an intermediate care or general care ward under the care of the same team. All patients were monitored continuously for at least 24 hours after surgery.
All patients received intravenous nitroglycerin infusions (0.1-8 µg/kg per minute) for the first 24 hours unless they were hypotensive (systolic blood pressure < 90 mm Hg). Oral nifedipine therapy (Adalat 10 mg 4 times daily, or Adalat XL 30 mg/d) was prescribed for patients receiving a radial artery graft; therapy was started on day 1 postoperatively and continued for 3-6 months. Other routine medications included daily ASA and resumption of cholesterol-lowering agents, β-blockers and angiotensinconverting-enzyme inhibitors, as appropriate.
Waiting-time variables were expressed in days and included the specific waiting queues. Additional waiting-time variables included whether patients waited longer than the standard time established for each queue, and whether patients were upgraded to a more urgent queue. The postoperative outcome measures of interest were in-hospital death from any cause and a composite outcome measure (defined on the basis of previous work 8 ) composed of in-hospital death from any cause, mechanical ventilation for more than 24 hours postoperatively and a postoperative hospital stay of more than 9 days.
Descriptive statistics included continuous and discrete variables (Appendix 1), which were analyzed accordingly with the use of an unpaired t test, the Wilcoxon rank-sum test, the χ 2 test and Fisher's exact test. Statistical significance was defined as a p value of less than 0.05. A multinomial logistic regression model was used to predict the probability of queue assignment after adjustment for all relevant preoperative patient characteristics. A propensity score (indicating the probability of being in a specific waiting queue) was calculated for each patient. A multinomial logistic regression model was used to identify the independent predictors of the composite outcome, and the propensity score for queue assignment was included in this model to adjust for potential patient variability among queues. The follow-up of all patients undergoing CABG in Halifax, including those involved in our study, was approved by the Capital Health Research Ethics Board.
Results
A total of 561 consecutive patients with stenosis of the left main coronary artery were identified during the study period. During the same period, 3389 isolated CABG procedures were performed. Patient characteristics are listed in Table 1 . A large proportion of the patients were over 70 years old, were male, had CCS class III or IV symptoms and were admitted to hospital with unstable angina. Stenosis of the left main coronary artery greater than 70% was present in two-thirds of the cases.
Each patient was assigned to a waiting queue (Table 2) . Standard waiting times for these queues are as follows: emergent, no delay (0 days); in-hospital urgent, 7 days; outof-hospital semi-urgent A, 21 days; and out-of-hospital semi-urgent B, 56 days. 8, 11 The 343 patients (61.1%) in the in-hospital urgent group had a median wait time of 2 days (interquartile range 0-6 d); 46 (13.4%) waited longer than the standard waiting time of 7 days, and 31 (9.0%) had been upgraded from a less urgent queue. Overall, 147 patients (26.2%) waited longer than the standard; 52 (9.3%) were upgraded to a more urgent queue while they were waiting.
The majority of the procedures were performed with cardiopulmonary bypass; 26 (4.7%) were off-pump CABG procedures. The mean number of distal anastomoses was 3.2 (standard deviation [SD] 0.9) grafts, and the mean pump time was 109 (SD 42) minutes. A total of 104 patients required an intra-aortic balloon pump preoperatively (18.5%); an additional 9 (1.6%) required one intraoperatively (1.6%); and 5 (0.9%), postoperatively.
The overall all-cause mortality was 5.5% (n = 31, including patients who died while waiting). The mortality was 4.1% (6/147) among patients waiting longer than the standard time for the queue (p = 0.37) and 9.6% (5/52) among those who were upgraded (p = 0.17). Four patients died while on the waiting list for a total of 833 days, for a mortality of 0.7% while waiting for surgery. All 4 patients had been waiting at home, with 3 in the semi-urgent A group and 1 in the semi-urgent B group. Two of these patients had been waiting longer than the standard time before they died. The overall mortality appeared to increase with increasing urgency (urgency queue) but did not reach statistical significance ( Table 3) .
The results of the multinomial logistic regression analysis to identify independent predictors of the composite outcome are shown in Table 4 . A total of 183 patients (32.6%) had the composite outcome (Table 3) , with 96 (17.1%) requiring prolonged ventilation and 134 (23.9%) requiring a prolonged hospital stay. Independent risk factors for the composite outcome were recent myocardial infarction, preoperative renal failure, ejection fraction below 40%, age over 70 years and high-grade stenosis (> 70%) of the left main coronary artery (Table 4) . None of the waiting-time variables were found to be independently associated with the composite outcome. In this fully adjusted model, the c statistic was 0.78 (nonsignificant).
Interpretation
We evaluated the safety of waiting for CABG among patients with stenosis of the left main coronary artery assigned to waiting queues using a standardized triage system. The overall mortality while waiting for surgery was less than 1%. We found no increase in adverse outcomes among patients assigned to a specific queue, those who waited longer than the standard time or among those who were upgraded to a more urgent queue. A propensity score (indicating the probability of being in a specific waiting queue) was calculated for each patient and was included as a variable in the logistic regression analysis. The rationale for using this approach was to account for as many variables as Note: IQR = interquartile range, NA = not applicable. *The number of patients in each queue reflects the number at the end of the study period and includes any patients who were upgraded while waiting for surgery. possible that could result in a patient being assigned to a specific queue. Using this approach, we found that the waiting queue did not emerge as an independent predictor of the composite outcome. However, we did find that 26% of the patients waited longer than the standard time and that 9% were upgraded to a more urgent queue because of clinical deterioration while waiting for surgery. In fact, 70% of the patients in the semi-urgent A queue waited longer than the standard 7-day wait. Taken together, our data suggest that our ability to deliver cardiac surgical care in Nova Scotia does not always meet the demands of timely surgery for some patients waiting for CABG. The triage system used has previously been shown to be equitable for most patients waiting for CABG surgery and to result in few adverse events during the wait. 8, 11 In our study, the overall mortality of less than 1% among patients waiting for CABG and the postoperative mortality of 5% were consistent with previous reports for patients waiting for CABG in Canada, where managed delays are the norm. 6, 8, 11, 13 Our findings contrast with others that have suggested that stenosis of the left main coronary artery may be associated with an increased risk of death. 4, 14 However, many of these studies were limited by their small size (n = 56-90). Supporting our findings of no association with increased mortality were results from a large study involving more than 5864 consecutive patients waiting for CABG. 10 Our reported independent predictors of the composite outcome were also consistent with published predictors of adverse outcomes following surgery and included recent myocardial infarction, preoperative renal insufficiency, low ejection fraction and advanced age. 15, 16 Our study included patients who were assigned to a waiting queue for CABG after cardiac catheterization. It was therefore not designed to evaluate the safety of waiting for timely cardiology referral or for cardiac catheterization, all of which occur before surgical referral. 17, 18 We also attempted to address the low event rate by using a composite outcome that included in-hospital death from any cause plus 2 important surrogates for morbidity: prolonged mechanical ventilation and prolonged hospital stay. 8 However, despite our inability to demonstrate that waiting was independently predictive of increased mortality, it is difficult to ignore the fact that 4 patients died while waiting at home for surgery. Thus, our study may have been significantly underpowered to demonstrate mortality differences.
It remains unclear what the acceptable rate should be for adverse events in managed waiting strategies. In the current era of limited resources, the reporting of data such as ours is an important mechanism for evaluating resource allocation and giving feedback to government. Similarly, it is now possible to prospectively follow changes in resource allocation and their impact on health care delivery in order to minimize delays. Note: CI = confidence interval. *The number of patients in each queue reflects the number at the end of the study period and includes any patients who were upgraded while waiting for surgery. †Comprised in-hospital death from any cause, prolonged mechanical ventilation (> 24 hours) postoperatively and prolonged hospital stay (> 9 days) postoperatively. Propensity score (balancing score) ‡ 0.9 (0.6-1.5) Queue assignment Emergent 2.5 (0.95-6.5) In-house urgent 0.9 (0.4-1.9) Out-of-hospital semi-urgent A 0.7 (0.3-1.6) *Comprised in-hospital death from any cause, mechanical ventilation for more than 24 hours postoperatively and postoperative length of hospital stay of more 9 days. †p < 0.05. ‡Propensity score (reflecting the probability of being in the assigned queue) was used to balance patient characteristics between various queues.
